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Numerical Study of the Induction-Coupled Plasma Torch
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Fig. 1 Computed Temperature Field
based on Miller’'s method
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By: 55 gauss
Argon Flow: 22.6 1l/min
Vel. rat.: 10:1

Total power: 4. 46 kW
Radiation 1. 23 kW !
T(max): 10, 260°K

B, EE, HAREEZELTHEEATHS.

Z08 213, Two-Channel Model® XIFIN 2 HD
T, 7—7 0% 2 20N Y~ il W
#12 Constant-Conductivity Model Z@H L, &
BESEYESYa L2, Hoxy bo - 0k/NE
HAHALICHDTHS.

2O 313, —BEEF AT, Maxwell O¥DK
R E T A F —INE DR A HIEEFIC & > TR
BN SDEP, RTINS DY 2B B
4, Miller OFRICLBERKETZXATDETIME

EEET 7 X NOBEATARET 2 Fik, B
WL ODIEINTVE D, BEORKETIE, Millers

10.0

Gas Velocity (m/sec)

0.0

Fig. 2 Velocity Profile Mesured
by S.V. Desai et. al

IIIIHIIHIIHIIIllIIlIllIIIlIIIIIIIIIII“IIlII|l||ll|||||lllllII|llI|IIlHIIIlIll|II|lIIHllllll|llIIlIIlIlIIIIIllIIllllllllllllllIlllllllllmllllllllllllIIlIIIlIIII|llllllllllllllllllllII[IIIIIIlIlllIIlIIIIllIIIIIIIIIllIIIlllllllllllllllIlIlIllllIllIIllllIIIIIIIIIHIllIllIIIlllI

21



348 26 % .9 B (1974.9)

ot % H
FER S R HMEIRRED QTR EMESE b s &
TROZRSENCTFETHZ EBbNE.

WRATIRT A F—IRFORE =y 7 X7 2 1
DEOHERZBIERIIC & » THEL L 7. :

0Co(DT|Dt)=F + AW T+P—Q,

V x E=—0B/ot

V' x H=i-0D/ot
22T, E 3EHO®RE, B IR, H 3RUED
&, {XEIE®, D3 displacement vector = D
=cE TREING. Fh p BHE, Cr iTeEH, A
BEMEERE, PRABAN, Q- BESzirF—ick
ZBAKTH 3.

WoHwEic Ihid, BERTTORESHIIERIIC
Koz e 5% DNOEE ULDEATENE LT
BY, COREDBEEREREECRTIHDTHB.

Fig. 1 13 Miller 0FHic kb, 4855 sk B
AHTH 5. HEEEEFHRLED» ST T SR
{bdrd. Ffa 4 vd L (Energy Addition Region
L) EEEER QI AMRREAREMSE L1 (52 F°K)
TR T L~ LDORDEATIZIL D & M ILEESE
(%1,200K). %7z, a4 A8TIR1F K PLED®E
DH—IRESH AR LTV 3.

UL, TOEETRYT AOREAHERET 2H
BRI EBY, ZhE two-step BITERL, ISHL
TW3. ZOHRREEELEDTVWE LS5, Millerd
FHRICBU2RBRKORETH 3.

5 #HLOLEFIME

BT 5 X2 ON ARESHE TRICHET 2 &
BREETHD, ZOEBMIEMIZE 0. L,
I A NVERE D DD FEOT R AN L flidd
3. TOHE—DFT S. V. Desai et al.® |z X 2 DT,
# 512 Boron Nitride % tracer & L disk camera |

& B OB %

iﬁIlllll[lllllIHI]HIIIIIIIH]]lIllI]IIll!IIllIlllIIl1IIIIIIHIIIHHIIIIIIIIIII[Ill[IIIIIIII]IIIIIIIIIIIIHI[lllllllllllllIIIHIIIHIH]IHIHIHH]!I[I!IIIIHII[HllllllllllllllllllllllIlIlllllllllllllllllllllllIlllllllllllllll

K ORESHERE LIz, £0fEHE4 Fig. 2 10574,
LT, RZMERIA VO TS OERERLTNS.
ChERTdbrBLSic, Miller OfRKE Ui fks
1 (Fig. 8) LRV BB 18~V AR LTED
MM&@%?»%,x@%gm#aXv@ﬁmm5bﬁ
BT, WHESMICH LOESsBAT 2 HED S
ZHEHOLTH 5.

AFETE, ZO—D2OWERLELT, &4y Valt
BT, Mixing of Two Ideal Gas Streams D4 %
HA L.

6. i 2

AJIR7 A =2 =R EHZHFICLD, REOS S
RZRAEAE YT a b~ b L. Table 1 BEEF 5 X~
DRFA—Z2 =) R bT 9L bDTH 3. Fig.
4~Fig. T BEKF v N—DF 5 X2 DHERLKRL

v
z

Voo

radius
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G: total mass flux through the tube
* vfv;=Const. (=VEL. RAT)

Table 1 Parameters for New Model Plasma Conditions. (@a=14mm)

No Frequency B, Argon Flow Vel. Rat. P, Q, T rmax
(Mhz) (Gauss) (1/min) (kW) (kW) (°’K)
1 4 55 22.6 20 3.32 0.82 10, 260
2 4 55 22.6 10 3.58 0.90 10, 260
3 4 55 22.6 5 3.96 .1. 03 10, 260
4 4 55 11.3 10 4.78 1.30 10, 260
5 10 45 30 10 5,74 1.09 10,220
6 10 45 30 5 5.75 1.09 10, 220
7 10 55 30 5 9.51 5.83 11,145
8 26 20 22.6 10 1.68 0.00 9, 380
9 26 20 22.6 5 1.75 0.00 9,390
10 26 22 22.6 10 2.70 0.01 9,610
11 26 25 22.6 10 3.52 0.07 9,720
12 26 25 11.3 10 3.58 0.07 9,720
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